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MEDICAL 0EVICES UmMlNQ MOBB1EB $MM MEMORY ALLOY 

Ws aj^Mdaittoa d&ims ^cS-^Cr^^ H0 , 60/424,086, filed 

November 6, 2002, which is «xgi^%ifc^^ 

5 

Shape memory alloys, s^ch as m#ml (a idcM-dtaniom alloy that .may be doped wf£fs 
o^cr addiiiyes suefc-as etern«t»), me used ic 2 mab&t of medical device, s«c!i as stents, 
gui&wims, fctood-ctot filters, cadgers, ^ septal occluders. As |s kflowr,, idtfeoT oun he 
20 used In its s«^tesitic phase to iw^ a device. The device & loaded into a.catltefcsr & a 
confessed form, and regains its .^<ape vvUib good softness and recovery force a« body: 



IS A judical device jnatde JVorn a sbaj» x^mory alloy feats portiba* vfah$ffi ; t&i&^ 

fee, and othtt potions with a second recovery force in desired locations, ki^.:&^df-:^. 
c^ast isOftfOsfi of die body, such thai the second tecoveiy -force :fe.::'i^:': : ^r : :'i»; : :^isi' 
foddvery force. 'Per example, la a device that ha* suthiol wtelcops tfcat come two contact 
with an ailery, heart wa«, or other part of the body, the loops can have different fcoovery 

20 force Ik>irt adjacent pardons is? ledoco any mw®> M device, it may he d^iralsfe: 'to 
softs* (he ends of die devise itt tho devks«isSH§ interface to minimize edge 0edls jga&i fe 
, In a xteM), or in a nepisi tsocloder where the edgss of (he device directly ccimct a portion of 
die body. In still other devices* ft amy be desimbie fo ..have a middle podtoc with less 
recovery force 

23 'Hie diffeosjice m recovery force cm misv .from testing Ofcrtat» secdons by starting 

wih a relatively low rmuYmy fc^^^) mm ;an£l stiffening seJeacd -sefedoas fo produce a 
differ wire, or sttirtiiig with & #ilw ^'jps asid softening certain ,seadoa% A sefteohig (or 
sdCfenhtg) pojeess t»a be perfoiaied rhr angfe sojjje processiag of die device, a portion of die 
device, or & Sf^ag .materia! ased to as&e a device; Hie processing ess be purforrRod wish 

31) (me of several dijfoeei ieeimiqaes, saeh with direct contact heating, meh as with a salt 

4. 



bath or the use eieetefe -«»5^: : i^;ip^}^>m av $«tance , such as *5tb a laser; ■'mH't 
.meefomdcM or &ea»al cycling; 'j^u^:ps^e^ : .|»Uraisonie. energy; or with soxne other ioft 
geatoisfif, The Israel can hsi^0c^aM^ i^^K^^e^ automated manner, and 
» be used oft wires or ether su^d pMte such as a planar - shape. 

S Mernatively, aSereitt scga«ms:srf::fb: : ^ce^ be tootled together, la which; case 

it would lypcalty-be rfe^urabk, b«f -^jspa^^ required, . to provide -a sleevs at joiQts. 
Where sections of -device m bonded ;tO|-edieiv 

T5»e ptek^tin^mton fiias incfode* devices* facludtag stents septal octiudm, Mood 
clot filers, aad guide wires, or paris of devices, such as wires used to make such deviees, 

10 with.|xxfians'hav»if different recovery force d»uradciisti<» from other p«rtio«s, methods for 
selectively altering, recovery .jjaffeo %.*te&j£d- toeaSoaa of devices. f>r parte of devices* and 
Msesf s»cJi devices. Selected pactions of {to device, such as portions .(hat att? ir ^whiBCt 
"0.tk tlsxoe Of at the osstse/deviee mteif&<#» ead be marie to have dhTerent TeeoVCrv fe«ct«s, 
l^jis Sfcihtv can foe used to reduce- the force on .cemia tissues or in a vesseL £>rher fisatwrBs 

IS add advastages wiH become apparent fsx>m fee Slewing detailed description and drawings,: 

mMBejeri£he^^ 

Hg. i ^perspective view of m zxempimy $ stem vviifo poriioas vdth .recovery force 
^acteiisties diiTerent1ix>m ^jaocat pordotis, 

Pig : 2 1$ 4 plan -View of a daisy occluder that can be treated awarding to tNe preset 
20 invention. 

Kg. 3 is » side View of a filter tbai can be treated according to another emhodimeijt of 
the present inversion. 

Fig. 4 ;K-.'a.si<ie .vte^-of as ccclndea- that can he treated according to smother 
emfoodimeftt .of fee pi«seM fever itktn.; 
25 Fig, 5 is a patent f«»*aie»-. C^e|^): oeekider thai can he treated according to 

another embodiment of the present iavefl0c«- 

Fig. 6 is a guide -wire that can foe tieajed according to anoitor enttodnrtent of the 
pieseitt invention. 

M$. ? iS:'a : fo.kK& dia|prai» mummed sjsstsem- Sop. jnodi tying the .: recovery farce- 
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chstm-ton&tics portions of ade^ee. 

Hg. Seasides ^fi^^PiilDr apRviag M«r dtabtf locations^ 
Hg, 9 Ms graphs ofma^^ 

Figs, iUustrate d»vi^\fe:v^^:3*«ss^. can :;;be afcered "to 'have a lower recovery 
foreu, also referred u> bcm as "softer 54 portions. Tlw Specific configurations of these devices 
are exemplary - there could be variations ia the. designs. 

Referring to Bg. I, for esaispie, asteat 10 ka metal scaffold used to help hold open 
a portion of a vessel. As indicated in dp> i, whicft is tafrtm from U>3> Pafeiit No. 5,540,^12,, 
there .ais iyopieg 0ngers 12 at ends that *6w|«J come into cmmt w$i fee Be^sedf 
^.ili»s$fog geometry, fingers 12 can bsr more rigid against the vessel % reddce contact 
■.^ed io vessel, fingers 12 or odsar desired portion can be tmde wilii less reeovety feice 
Csjtd "thus softer) % treating these- seetiom. This tre&tmesd can be pTOvi<^. : .^V.l^^'*i^y<^ 
f he device^ aari can bo dorse tnfopeadcniiy of the eoafigtiration of the .vessel: and regies* of 
<M)f cxoss-sjecdoii of -the vessel. 

The teatfrsent can alter the crystal structure of ftegers 12 of the m&i to tner case trie 
; #:#jd% : i^pemriire to the austeidtie ^base attfae treated portions, while other portions 
have -a kwer transiUoa temperature; The treatment caa be applied to wires or other soeh 
parts in advance before such parts included ia die device are fanned into the desired stem 
shape, or the parts c$n be forttied to rriafte fee stent and treated thereafter. 

Other medical devices that can be treated in this manner are shown, for example, id 
Figs. 2-6, Fig. ,2 shows a daisy occluder 16 foftaed fit>0\ a single length, of mm with a tissue 
scaffold as shows to U.S. Patent No. ip4l,|9 : t Occluder 16 has loops tg feat come into 
contact with tissue whet) the device is M$s& as a septal occluder; ends of ibc$« bops can be 
sofieaad as desired, while other psircs of ^^didwtdddet ace not softened. 

Hg- '.V shows a bfood ciot filter 22. inserted into ayehvas shown ia IJ,S. Patent No, 
4,425,90s. As shown /here, Mim 32 has &s -van letjgtns of \yiice, each teith hooks 24 atsd loops 
26 .that eentaet fee vein. In this example, rtddpssrits Itfttermediate portions) of the ?fc 
leading to hmM 24, fc, shown by mmn&k*Mi!fat&&& to be softened thereby lessening 



m Mc& %M %m^ y>fm 24 csmtact foe vassal, These porticos l : « *rc force h 
applied to the cuds to contact tis^ m ^ ^cly, 

F%. 4 shows art ocmm. fyM WD 0027292, with portions that could be softened 
iadieaed b| a^owi 28. As j&tff* h#ij : a«i ill WO 0027291, .sgo&es can be .cut 

5 from a tube, and Ihm the portions wittv s^R^ sections can have recfaagukrcreiss-scciiop,, 
ltf>; 5 is a ptstent for^efi ovals (PBO) oocfoder 30 made iro«l a eoolinuws tubular 
metal fabric asdesedhediatf& P^mHii.^4^m, Two aiigaed disks 32; 34 are linked 
together with central portion 34 Portions M audi 4<3 ; can be treatedio soften them. 

M$. 6; shews a guide wire ftoia U.S. parent No. <$ t M8,<HL Selected sections ofihe 
30 was eau be treated to seleetjvaly alter recovery forces at des&ed portions, sudb as portions 
wfee tte guide wire as hume& k mots iifceiy to con&ct a vessel The softened ..pprtioM; 
could be at the end or in aa ratermediai^iinisfc For example, if ilk toow th& &e will 
eatend to a particular location aad that within a given ta»gt».af ce»iitne^.:^^:::i^;^ 
there: a location where the guide wire will bend and' contact a ^'^v'!^':i#©rmfe^i»: 
15 partipn oiay be softened' met ftgt pordoas m either side of the sof teaedp^oa ■■■are stififer. 

While certain devices :&sve:fecen mentfoaed the- trestmemk can boused forotber . 
Mvms m jgrnikm thereof, kefodfog, for example, for inaaipuJator devices as described; m 
U^; Patent -No. 5J20.754, 

An .example of the p?$te$$,fag of a portion of a device Is described for a stent, to the 
20 pa|© of tije stent sbown. in Fig. f s the device conid be ftsbneated to the form shown in 1% % 
and then could be placed on end tub a toot Ifyuid, s$ueh a sail bath at 430 *£>■ for a desired 
period of time to softco fee tips, while other portions of the device can be in contact with a 
hast sink co lirsit ihs heatfog to Sic desired ft«as. This process csold then be repeated for the 
other end of the stent. The heating p*m:e,ss alrers the crystal structure of the desired portions 
25. of the device fo i»erea*e die tra^sitioo ^itiperatdre fo the ayxkjnitie phase it? 'the treated 
portion ' jeiati've'to other portions. 

Alternatively, one or jxtorv components used ro inake a device can be treated before, 
being formed into foe device, such as fceaiiag wires before they are formed into a device. 
.8 herring to the example of a laser, a laser coald he njounted on a maehine tjsat moves aiu«« 
30 at least two coordinate axes (x md y), or thatean move up to die six degft:»s of freedom u, 
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>'> W% Md roB)> Tsbfes to holding soch devioe* to operate on woi* pk-ces are 

known in other fields, susfe as gM© dispsasmg devices for esycaii board processing ami 
oaoro&ruy piling onto Mid^ ^ :: p^k^;.iM«^ECtiow. • fti eac| epe, a controller can 
control movement of* device and its o^ma^ injg to cas^s^at eo be paaerated as 
desired locations for dented times. 

Re&rriag to Hg- ?. a laser SO is aibynled over a table 52 mtite movable along fee 
coordinate axes (x, .y, z). One or i^ovo wires 54 are placed on table 52 at a fcn*>wn 
loeasioo.- Using control from a computer 58» laser 50 can taove .from one region of wi.ee 54 to: 
the next to direct energy 58 to selected portions of wire 54. if the wiie changes color «per : 
certain processing epadMoos, such as heat <as mtirjol does), laser SO can be used to c^fc s ; 
marker at the beginning of Uie wire vvi3ete ii|« being trc^ed, fior example, assume that wk« ; 
to bs psed 'it! a device -needed to fee 10 cm long. with 1 -cm soft sections at 2M$&i:.k$ ; #.§.sm : 
respectively from one end. The laser em be .moved to a start pou«, direct beat isaftldeitt; to 
discolor the wire to create a .tsfmatce start point of 5&ro, then mnved to ereiatte softer -SefitiOftS 
60 at em, 4,$~$£ cm> ml 7-8 em reiereneed Irom the start point. A stop pohtt can also 
be deljiied; AiW these sections are crested, the wire can be curat the stmta.nd vslop/poir!}^, 
«M the wire eon then be processed as desired to produce the Joops is desired iocatiot^V : & 
the devices of Hgs. 2 aisd 3, for exacipie, wires can be treated and fltea formed with the 
desired shape with softened seedoes at desired locations. Multiple wires oaxM bo treated on 
the work table m the same time. 

Referring to Fig, 8,. is aaoEher embodiment for treating a wire 70, a holder 72 i$ 
provided hoMiag mewiroand apf>i>ing heat at scla;ied legations, Holder 72 can have a 
hollow opening through its center or be hinged or in some other matter be opened to allow a 
wire to be positioned l«side and thea -closed to hold wire ?0< Bolster 72 can h*ve at least two 
types of sections 74 and 76, Sections W ftai he coapfcd to ahest source, while sections 74 
are coupled to heat sinks. The heat sss«ro& provides heat through toils or some other heating 
inethod that allows the heat tq be ipe^lzed lo desired portions of The wire, 

With ihe system of the type &$ shown Ui Fig, 8, $&ctmr$ for applying or swrking heat 
can be created asirf oioysd m that the wire can he treated before being bent into a toned 
shape,. Wife tnaay soeh holders, ftf wsih a holder that has -. multiple channels for wires, wires 
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can bo pme^sed on a larger scale , 

r m rssoitis a wise or efeer shaped pm that esa Mve a mates diameter, acta i 
made fronroae hsater&E, bW : 1^ : MG^^%^-msmt .properties and iMt may be 
short w length ma b^w^.<rf^-se^ss- : -^};jq|pR«--i5^d properties. The device may have 
arr appearance that does not indict w&ere (fee softer sectioas axe, or the. scions mar be 
identified or Mfadfisble, suea- as if the*$%a cofor difierence, A wire caa fe« a regular 
<xo$&-mikm f such a$- eacobu' ik- p^me, ^ aa elongated cro^-secdon such as a rcetangaiar 
crosws-secifon, as ia Hg. 4, or any other regalar or other polygon. It caa be much thimm thm 
it is WJde> and thus appear as a sheet or even a A wfoa can -be solid, bellow aad mbotai, 
or h«ve more than one eo-asial layer of materia?, 

Similar to a laser, devices farj^iddihg ultrasonic energy or ion bon'tbardnWt t®£ 'be 
mounted and selectively directed to desijped portions of a d»vfee:.W'c^pc«i^';:»^^i6::i»i^!e 
a device-. The wire- could be wrapped in a eoiUa selected: locations, although mch &ppmm 
would be dilfhrdU to automat© wkhoal additional structures. 

While the treattnests have beea described above as being made to -a . : te1ativ'e|y ;,#ffer 
wsre to make it softer, treatrneate eoaM tie applied to a softer to make desired sections 
stiffer, so that ia eitfcer esse the net tcstitt'ls a ooatinuous.- wire ihtit hm- different flexible 
piibpeittv* in the alloy itself. 

Fig. 9 has graphs detaoaskadag. the heuf flow of two identical wires that were 
processed OiBteieJKiy to produce dtf&pejtt traasiaoa tea^ratuiss. 'these plots are asacte 
using a.-dtif&jsfitfai .seaaaing catorsetwil>^5, a .known device wsetf to measure tradition 
iomperatnres in materials. 

Tht ptots have two Sieves M a«d J2» with tjae'lop part of (he curves shoeing heal 
f low a$ a Miction of temperature as the wke As heased, and the tower -.curve as (fee wires ate 
coded, A wire wss leineafcd a* 500 for 25 minutes; a piece Was :. removed and the hmi 
flow measured, r&suitJug in car ve m. The reliving wire : was uvAhor annealed at 430 °C for 
-50 miaotes, and tte heat flew was measaoedj -tesaltiag ia curve 80. "Hie curves resets a first 
R* -phase peak fS'p) at M M4 which shows where She crystal structure of IM wires 
changes from a - wm$wm. : j$sm - tbvm 'fr^hase* The peak is where the JU&tarial is iu 
usm-hion and t a about 12 s € wafc, ^f^jygv^ad--'^ % -materkb transitions p the: 
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mmm&ti pakss,, IMge-tsk h %hm^ Sm MM imsMm with a width of leas te tet S *C' ; 

Thm the wire tto was aaa«afed iWicft Ms tta#Mo« peafc tersperatttres, R 5 p aad Ap, 
fear* about 1:2 XMgher#i&:i»^^^ wkg tbar%as aitaeateri oacss. 

If she -device-is w be inserted i« a body, the body will have- a ;>ody tefoperanue. Wires .or 
5 portions of wires can bo treated so that all porti<ms Ifei Hie ausismie phase at b&dv 
femjperatare, Tte parr wish the lower transition fttjBperEinireg vvili Mve greater recovery 
force. 

AHemsiively, the device can he aeated so that poftloas are in tfee austeniie phase Mtl 
other portions are ijj the R-phMC at body temperature, in which case ihe portions p the 
10 austsntic phase at body tefl$>eiaiTira will typically have greater recovery force. 

it 18 dssimbte for die difference j« (he corresponding nusi£fiihc peak$ A ? ASTft-1 
F2005-00, Kg. 1 and Hg'.-2) to be at least about 5 XI apart, sad preferably at leasi M^ width 
: : of !$ie peak (as Biessnred, e^g., by:' : » : -i&'S£l^s, jt : :is aho desirable for the dlf&isace: In tfj« 
contssjDOtidiEtg JL'-phass peaks to be at least about 5 °C apart. fe^:is^^:^E|iil the 
IS austeoiiie peate are- about 5 °C wide, so 5 *C would bs a .suflBetot dMfera«<^ : W®$: : 'Q®$$ 
were about $-0. °C widM* iaig&:bb' tfesuabte .as> .have a gfea&st difference elosef to 10 °C 
Note that the ASTM standard referred to above uses the terra "tiaf^lbrrnadoa tc|S|«£Stbrc^* 
but-that te*m has the satnojaeanirtg as. 'Iraa&ihoa temperature" 

Having described, embodiments of the inveatjoxi, it sJiotiid be apparent that 
29 xnodiSca^orts. can be- -mad* without depatUag from the scope of tbe appended dabm. Vm 
example, aspects of the present fov^hon -eajx.be usad. with raaay types of aiedical devides... 
laerudlng stents, septal oeefutfets, left atrial appendage (LAA) closure devices, or blood. clot 
fibers with softened ^etfons at i-^tain dc.$ifcd lections, a* weU as guide -wires, steadies, 
catheters, sstfauks, pusher wires* ^^sr-e^pos^is- .a£ delivery or recovery systems for 
25 impfcuitSi sack aa stents or filters. These different gwtiofss with diffem recovery force are 
preferably made of die same ■ms®^.^;mb$ cross-section. Tbere en farther be multiple 
sections, e&ch with dlf&«st ; a^s^- ; )S^.;P.d»»edl. '"While recovery force is discussed, (he 
t r vcaf i on can b e used W iKcreaso MUbess wtlliotit: fully recovering to a dashed shape. 

What i£ cteiKied M: 

3(1 
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3 , A piKdieal (fevics.-- made of ar least one wine faavutg first, second, and third sequent 
ssefiomvth© fast, second. Md ihiMi se^atM ^cdons feayb| Ac gams isaasiai, tie first ami 
third sections Having a fi?si ^i^j^i/fiaapsratiite, and tf*c seowid action having a 



e-^TSspOBdmg secofid iransifca peak tt^epitum tfcat a§ : greater iMft the fim transition peak 
temperature '.by at least about 5*C, 

2„ Xbe device of cMm t, whem». Ibe first, second, and tlard sequeatia! sections: Sie 
made of ftittaoi- 

3- device of dtaim 1, whsmm the first aiid'sjooad transition psiak ten^ratures :3m 

8u$t6«i& peak temperatures* 

4., "'ilife. device of claim 2, wherein, the Una mi mm4 transition peak temperatures arc 
R' -phase peak feaipoiritures, 

S. Hie device of «folai 1 > wheres a the secosid traijsilSoa pes* temperature is gpssaier fom 
the first trans tttoa pe^ temperature by at least about 

& Ihs device of claim 5* the- Second, transition peak te«y»ratttfe is greater than 

fee Srst tnt«sitioft peat tezapcottaie by aileaat about 12*C. 

?. lite device «f daisr* 1, wherem the wire is solid. 

Si. The device of claim. 1, wherein %m wm & tufeslar. 

The device of daUa4^-sf#?^^:pmiias a polygon sleross-secfion, 



10. H>R.:d#ie« ijasf dai»s 1^ wh^^h ifes wte has a nsciangriJaf crosawseetion,; 
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U< The .device, of claim J , wherein the- mt f seee&d, sad nvcisom form a loop 
designed s» eoataot tissue «f a fjaaeid whoa ^sfe^ls deployed, the curved portion of the 
loop hviag tft- &f sacoad sec Lion. 

12., Tk: device of cteki 11, wi»emi> the device is a stent hsmng mwldptc loops at a« : »od 
of the sdeni, eaco loop haying a curved action wife a recovery te te is less ttian fee 
tt&v&y force of adjacent section, 

(3, The device of claim 1 1 , wherein tiie device h -a btood filter, 
3:4,, 'itie device of cMm 1 1 , wfiereir! the- device Is am occluder* 

15. Tb© deyte* ofdfexm- J4 V wherein tit© occluder feas a plurality of ioc^, eacli ^f i^yc^ 
bsts a cttrved section with a ceeovery force that is less thsia the r^y^'fqjS# : ^f:.^|{Ka^i|, 
section 

IS. The device of cfcaim 1 . whsrsm fee device is 4 guide win?, 

17, The device of cfeini I, wherein fee device • includes a spoke having an end. tor 
cojitectjjigtisstie of a patient, <he md beiag part r»f the ddrd se&ioa 

18. A mediOd iof miikisig a niedleal device ieclud-ing treating a wire feat <s pat of the 
i»edical4»vlce aad. thai- has -flm, -seeoadj and third s&qceftdai sections witfc .the flm, secratdi 
sod third sequential sections beteg m;de c|:&e same material, die ires$ng being provided m 
that the first and third seciioas navl&g a fim tnitiNUisn peak tsh'ipowtee, and fee seoortd 
section has &. c<»3^poad»g-se<co»d :|r^^i|vp^--iemp«^hK5«. feat is greater thm ihe first 
transitSoft seaS: tempei.-sturfe, 
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m The mgfliod of cfcun. IS, ^sm& tfeg Mm% Mcwg* and Mm mqmnml mtkm are 
made of nilirtol. 

20, ui«&o4 of ekim 19, ^tern {fee feanslaoft pea£ : tea8m&»^ mmsmMc pM 

21. Tbe ■.method of daini whcreijs the transifioa peak tcmpammm m: R*-|?ktse pe«|; 

:22, Tfe «Kjfc©d of claira 18, yhm&i m fey, second, and third #ct&hs foa» a luop, 
with the curo-J potttoa of tbe loop temgic she sfeeond section. 

23, The Saeihotl of cMdj 22, w&efSfe- It* device is a sfeiji baviag multiple Igoj^ St an «tii| 
i^e St£sij£ ( eMi loop having a curved section witfe a recovery farce & tern jf^ft % 
roem<ex^ Ibrce of a$aecai seetkm. 

. i#. 'fhe n>e&od efdaim 22. wherein the device is a blood fitter.. 
2-1 Tlte method of claim 22, whereto the 4evk» « an ocdndcr. 

26. „Tta «?e«ioSl of c&uu IS, . vrfietsii; tlje tfevicy j* a guide wire. 

27, ITie- fttethod of cUdpt W> «^emk-Sb &v&». Eludes -a spoke having -ae- end for 
contacting tissue of a patient, tbe cad befeg pat sf the ifekd section; 

28- Ti»e method of claim t& wfiarsifi fie: teaatfjig iacii?sfc$ pa*tvidiTjg a he&t freatEWns to- 
the second srfon ^ffo^i from atfs^iaeot p-ovldcd to.tfaefttStai^ secsojjci seetioss,. 

29. Tht me&M ^ci^M.v^maib&hm. isapp&d by direct contact >t» the wi.ru. 
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M. *t%&MMi6tl <*cI^j.^,>^TO^:jfes^c^ : |#:^|4ied- wfcff&M Kqukl baf t, 

3L The method of claim 28, ^saaeijj fee :iie;& is applied by g« smmy scmree not in direct 

32. Hieisethod of claim 31, v&erfcia feo energy sfcaree isa laser. 

33. Tjjg method of daim 2S, wherein fee beat is "applied by an energy source with a 
computer ^ftySQeU posittoaisg system. 

34, 11^ method ofci^m 28, wiiereMaf heat i$ applied to the w'm while fee : . : w^:|?/:«> ; ::si 
fer shape, the method further comprising beudiag fee wire into a $itaps #t&b|e fettsii ia 

,tbe Judical device after fee treating. 

35, Tfic -method of claim .34, xtimeiti fee best is applied to the seeoM section while the 
iirsi; second, a«d tftfed awqacsitf*! section are ia a straight line, aad feet'safier : beading rrhtf 
wlrs pfwm a loop wfchthe curved porttea j« fee second section. 

The diofeod of ciaim 28, whereiu the Vjboai is applied in an automata! maimer. 

37. Ihe-mefeod t^efsim 28, ivi^inthe beat fsapptfed wife a coii, 

38- Hie sjefeod of eialm IS, wheats m treating jfoclfofes using one -of ifsi: HdmB^dsbeist 
and un'raserde energy, 

39- The method of claim 18, wflerean {he device is orated so t&at the second transitiatt 
peak temperature is greater than fee Gist transition peak temperature by at least *(*t 5°C. 

40. The device of claim %9, wb&$m fee ■-W^ tja^itioii peak temperature is greatar 
fea« t* »e # trdositfoB p^lmgmm&h? & teast about 1 y u c. 



41 tlm- device of cMm ^-^i^^^^a^;^^^ psak. tfempeEature is g^atsr 
tlian fee fim^^ 

42,. A medical device for insertl«© JsJo at l&tieM, the device having: one or more wires 
^iftt-.f phicalhy of loop* <^um^«»^^:ia^g^r. s&tf f&vixtg' curved jjortions -for eoafa<stin& 
tissue of a piiiSentj wketeia the 'carved portions for C0Macthig the tfeste of the pattern have a 
ti^tisition icmfjefatare that is greabsr Uran jKsrSoas unffiedfatety adjaeeiji to the eujv^l 
portions by atfeasrS "C, 

43- The device of claim 42, wherein fee device is a sejWal defect ocelwfer tornied from a 
siw.'te wire. 

44, llis dfcvfce of daka 42,-wh«peia the device is an occlttder ^iyi^; jt^ijj ja p|ami|iy f >f 
wiks: wife" loops. 

45 , Tie .device of &laim 42, therein the device Is a filter formed from a plut$t$4tM&»>. 
wis' ■loops.. 

40. Tfie de vice of claim 42, wMitk: the :#vic*? is a stent a plurality of loops st ^l &iici iii' 
tke stent 

4?- ilie devke of claim 42, whemit> ifedevtee m made of altiaol. 

48. The device of daua 42, ^K»^:^::tpB8sltion.'l»!^k' temperstare is the aa&enitic peak 
tempanttore. 

4% T?w : device :.of claim 42, wiicfesffe Ste ^fjasitjoti .geitk t^^iaiare fe aie R' -phase peak 
teiHperatai*. 
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